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♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the ceramic heater characterized by in avoiding an 
exoergic resistor into a base part and processing a through tube or a non-through tube in 
the manufacture approach of a ceramic heater of having laid the exoergic resistor under 
the base part taking the radioparency photograph of a base part, checking the location of 
an exoergic resistor based on this radioparency photograph, and specifying a perforation 
location. 

[Claim 2] The manufacture approach of the ceramic heater according to claim 1 which set 
to the X-ray film side the field in which the terminal for supplying power to the exoergic 
resistor of a base part was prepared when taking said radioparency photograph. 
[Claim 3] The manufacture approach of a ceramic heater according to claim 1 or 2 of 
preparing the piece of a metal in said base part, taking a radioparency photograph by using 
this piece of a metal as a marker, amending gap of thing and a radioparency photograph 
and specifying a perforation location with this marker. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the manufacture approach 
of the ceramic heater which is used for example, for semi-conductor wafer heating 
apparatus etc. and which laid the exoergic resistor under the base part. 
[0002] 

[Description of the Prior Art] Conventionally, the ceramic heater used for semi-conductor 
wafer heating apparatus etc. has taken the structure which laid the exoergic resistor 22 
which consists of metallic materials, such as a tungsten and molybdenum, under the 
interior of the base 21 of minerals [ that it is precise and gas tight ], such as silicon nitride, 
in the shape of a spiral, as the example is shown in drawing 5 . And while forming the 
terminals 23 and 24 for electric power supplies in the core and edge of the exoergic 
resistor 22, the through tube 26 for passing gas is formed in the predetermined location if 
needed from the hole 25 which is a non-through tube for setting the thermocouple for 
thermometries, or the heater rear face. 

[0003] The ceramic heater of the structure mentioned above was conventionally 
manufactured by the following approaches. First, press forming of the ceramic raw 
materials, such as silicon nitride, is carried out, and a Plastic solid is acquired. In press 
forming, one half restoration of the ceramic raw material is first carried out into the female 
mold for press forming, and press forming of the Plastic solid used as the lower half of a 
base 21 is carried out. Next, the exoergic spiral-like resistor 22 which attached the metal 
terminals 23 and 24 by heating sticking by pressure is positioned and set on the Plastic 
solid, and it is filled up with a ceramic raw material. Then, it pressed using the punch and 
the last Plastic solid had been acquired. Next, after calcinating the acquired Plastic solid on 
condition that predetermined, the exoergic resistor 22 was avoided to the base 21, and the 
through tube 26 for passing gas from the hole 25 and heater rear face for setting the 
thermocouple for thermometries was formed by machining. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it was processed by [ as recording the 
location of the exoergic resistor 22 at the time of shaping and avoiding the location after 
baking ] by the manufacture approach of the conventional ceramic heater mentioned above 
when processing and forming a hole 25 and a through tube 26 By shifting from the location 
which the exoergic resistor 22 was recording according to the burning shrinkage at the 
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time of baking, and deformation of the heating element at the time of press forming, 
getting to l<now the location of the exoergic resistor 22 from record, and avoiding it, even if 
a line carries out hole processing, hole location assignment For gap of a ****, the exoergic 
resistor 22 was sometimes plentifully cut at the time of processing, and there was a 
problem out of which many defectives come. 

[0005] The purpose of this invention tends to solve the technical problem mentioned 
above, and tends to offer the manufacture approach of the ceramic heater which cutting of 
the exoergic resistor prepared in the interior on the occasion of hole processing after 
baking of a ceramic heater does not generate at all. 
[0006] 

[Means for Solving the Problem] In avoiding an exoergic resistor into a base part and 
processing a through tube or a non-through tube, the manufacture approach of the 
ceramic heater of this invention is characterized by taking the radioparency photograph of 
a base part, checking the location of an exoergic resistor based on this radioparency 
photograph, and specifying a perforation location in the manufacture approach of a 
ceramic heater of having laid the exoergic resistor under the base part. 
[0007] 

[Function] Since the radioparency photograph of a base part with which the exoergic 
resistor of a ceramic heater is embedded for every ceramic heater takes and the location of 
an exoergic resistor is checking based on this radioparency photograph in case hole 
processing to the ceramic heater after baking carries out, it can ask for the location of the 
actual exoergic resistor after baking also including location gap of the exoergic resistor 22 
by the burning shrinkage of the ceramic base at the time of the deformation and baking at 
the time of press forming in the configuration which mentioned above. As a result, cutting 
of the exoergic resistor at the time of hole processing can be made for there to be nothing. 
In addition, in order to lose the delicate gap generated at the time of radioparency 
photography, when it sets to an X-ray film side the field in which the terminal was prepared 
on the occasion of X photography or is used for positioning of the piece of a metal, since 
assignment of a location that a hole should be opened more certainly can be performed, it 
is desirable. 
[0008] 

[Example] Drawing 1 is a flow chart for explaining an example of the manufacture 
approach of the ceramic heater of this invention. First, according to the conventional 
approach, the Plastic solid of the ceramic heater which laid the exoergic resistor under the 
interior of the base made from the ceramics by press forming is acquired. Next, the 
acquired Plastic solid is calcinated by the same approach as the conventional approach. 
Next, the radioparency photograph of the baking object after baking is taken. It is desirable 
when the field in which the terminal was prepared at the time of this photography is set to 
an X-ray film side. As radioparency photography equipment, the industrial use transparency 
X photography equipment marketed from the former can be used. 
[0009] Since the generation source of an X-ray is the point light source, the X-ray film 
photograph (negative: by drawing 2, in order to consider as a drawing, black and white are 
reversed and shown) which shows an example to drawing 2 photoed in radioparency 
photography equipment becomes larger than thing. The gap with thing and the image on a 
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photograph is so large that the distance from a core becomes large. Therefore, the gap at 
the time of photography can be amended by sticking the piece of a metal on a heater edge 
as a marker before radioparency photography, carr/Ing out the contraction copy of the 
photograph after photography, and making it in agreement [ the marker of thing and the 
marker on a photograph ]. then, the amended copy Image - the transparence sheet for 
OHP - imprinting - this ~ a ceramic heater top — sticking - an exoergic resistor's 
existence location - checking - a hole — a vacancy processing location Is specified. 
Perforation processing was performed according to this assignment, and the final ceramic 
heater has been obtained. 

[0010] Drawing 3 (a) and (b) show the configuration of an example of the ceramic heater 
which carried out after [ baking ] perforation processing of an example of a Plastic solid 
and this Plastic solid of a ceramic heater of this invention, respectively. In addition, in the 
cross section shown in drawing 3 , although it should not stand in a line In the shape of a 
straight line mutually in the cross section cut since an exoergic resistor was a spiral-like, 
the cross section of an exoergic resistor Is drawn on the straight line for convenience here. 
Moreover, although there Is also neither a terminal and a through tube nor a non-through 
tube on the same cross section in many cases. It Is drawing on the same cross section for 
convenience. 

[0011] The Plastic solid of the ceramic heater of this Invention shown in drawing 3 (a) has 
the same structure as the conventional Plastic solid, and has taken the structure which laid 
the exoergic resistor 2 which consists of metallic materials, such as a tungsten and 
molybdenum, under the interior of the base 1 of minerals [ that It Is precise and gas tight ], 
such as silicon nitride, in the shape of a spiral, r^loreover, in the phase of a Plastic solid, 
while forming the metal terminals 3 and 4 for electric power supplies In the core and edge 
of an exoergic resistor, the piece 5 of a metal which consists of high density metallic 
materials, such as a tungsten and molybdenum, is stuck on the edge as a marker. The 
ceramic heater which carried out hole processing after baking shown in drawing 3 (b) has 
formed further the through tube 7 for passing gas from the hole 6 and heater rear face 
which are a non-through tube for setting the thermocouple for thermometries in the 
location which does not contact the exoergic resistor 2. These holes 6 and through tubes 7 
can form only a required number if needed. 

[0012] When using it in a high vacuum. In order to acquire a good degaslfying property, 
the quality of the material of the Inorganic base 1 is the precise object with which various 
matter cannot stick to a base front face easily, and Is [ 0.01% or less of quality of the 
material ] desirable. [ of water absorption ] Moreover, the thermal shock resistance which 
can bear the rapid heating and forced cooling from ordinary temperature to 1100 degrees 
C is called for. It is desirable to use the silicon nitride sintered compact which Is the 
ceramics with hot high reinforcement, sialon, alumimlum nitride, etc. from these points. 
Furthermore, the base 1 Is effective when calcinating by the hotpress or the HIP method 
acquires a precise object. 

[0013] Each drawing 4 is drawing showing the condition at the time of the radioparency 
photography in this Invention, and the example which shows a condition with the optimal 
example shown In drawing 4 (a) to drawing 4 (b) shows the example which is not not 
much good. In the example shown In drawing 4 (a), namely, the field on which the piece 5 
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of a metal as a marker was stuck to the terminal 3 and 4 pans for supplying power to the 
exoergic resistor 2 of a base 1 Since it set to the X-ray film 12 side which receives the X-ray 
irradiated from the X line light source 11, Since the true terminal 3, the projected terminal 
3 in the distance Dl and X-ray film 12 between four, and the distance D2 between four are 
mostly in agreement as shown in drawing 4 (a), if it asks for a perforation location based 
on an X-ray photograph, an error will not be produced at all. 

[0014] In the example shown in drawing 4 (b), since the field where the above-mentioned 
terminal etc, exists was set to the field which is not an X-ray film 12 side, although the 
terminal 6 in a location A is in the distance of Dl from the main terminal 5, on X-ray film 
12, it is projected on the location B which is in the distance of D2 from a core, and some 
error produces it. When distance x from X-ray film 12 to the X line light source 11 is 
temporarily set to Im now and 75mm and heater height H are set to 15mm for the true 
distance Dl between terminals, there is relation of 2/x=Dl/(x-H) of tan alpha=D, and it will 
be set to 2= 76.1mm of D, if a numeric value will be substituted from now on and D2 is 
calculated. Therefore, a 1.1mm error will arise. If spacing of the exoergic spiral-like resistor 
2 tends to open a hole with a diameter of 3mm by 5mm when opening a hole with about 
six outside terminal, if the location of a little more than 1mm hole shifts, the exoergic 
resistor 2 will be cut, and management with error becomes difficult compared with the 
example shown in drawing 4 (a). 
[0015] 

[Effect of the Invention] When carrying out hole processing to the ceramic heater after 
baking according to this invention so that clearly from the above explanation. Since the 
radioparency photograph of a base part with which the exoergic resistor of a ceramic 
heater is embedded for every ceramic heater is taken and the location of an exoergic 
resistor is checked based on this radioparency photograph. Even if there is location gap of 
the exoergic resistor by deformation of the exoergic resistor at the time of press forming or 
the burning shrinkage of the ceramic base at the time of baking, it can always ask for the 
location of the actual exoergic resistor after baking, and as a result, cutting of the exoergic 
resistor at the time of hole processing can be made for there to be nothing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It Is the flow chart which shows an example of the manufacture approach of 
the ceramic heater of this invention. 

[Drawing 21 It is drawing showing an example of the radioparency photograph in this 
invention. 

[Drawing 31 It is drawing showing an example of the ceramic heater which carried out 
perforation processing of an example of a Plastic solid and the Plastic solid of a ceramic 
heater of this Invention. 

[Drawing 41 It Is drawing showing the photography condition of the radioparency 
photograph In this invention. 

[Drawing 51 It is drawing showing the configuration of an example of the conventional 
ceramic heater. 
[Description of Notations] 

1 Base 

2 Exoergic Resistor 

3 Four Terminal 
5 Piece of Metal 

11 X Line Light Source 

12 X-ray Film 
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